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The anisotropy constants X1 and (K2-K3) of
anisotropic Nd-Fe-B magnet powders prepared by the
modified HDDR process were obtained from torque
measurements in magnetic fields of up to 7.2 MA/m. A
value of A1 = 5.2X 108 J/m3 was obtained by Fourier
analysis of an unsaturated torque curve. In the case of
quasi-single crystal powders, K was 5.9 X 106 J/m3,
which was closer to the results for Nd2Fe14B sintered
magnets. The magnitude of the anisotropy field Ha
distribution in each direction for 2 kinds of anisotropic
and 1sotropic Nd-Fe-B magnet powders prepared by the
HDDR process was also determined by Flanders and
Shtrikman’s method. In powders prepared by the
modified HDDR process, the quantity of particles with
higher Ha was greater than in those prepared by the
ordinary HDDR process in the easy direction, and the
angular distribution of Ha was sharp. The easy-axis
distribution of particles was less than =+ 20° for
anisotropic powders. In the case of isotropic powders,
the easy axes were equally distributed in all directions.
The results of experiments showed that Flanders and
Shtrikman’s method was appropriate for determining
the magnitude of Ha and the angular distributions of
permanent magnets with high anisotropy.

Key words: HDDR, anisotropic Nd-Fe-B magnet powder,
anisotropy constant, amnisotropy field distribution,
Flanders and Shtrikman’s method
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" Table 1 Compositions and magnetic properties of Nd-

Fe-B magnet powder prepared by the HDDR process.

Sample Compositions Js | Hu

(T) [(MA/m)

Aniso 1|Ndi2.8Fepa.Coi18.2Bs.1Zr0.1Gao.sAle3)1.32| 0.94

Aniso 2|Ndi2.6Fepa.Co17.6Bs.0Zro.1Gao.3 1.40! 0.99

Iso |Ndi0.0Pro.sFeba.Co2.5Bs.0 1.32] 0.80

QS |Ndiz.oFeba Cois3Bs.0Zro.1Gao.s 1.32| =0
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Fig. 1 Hysteresis curves measured parallel and

perpendicular to the direction of easy magnetization for
Nd-Fe-B anisotropic powders prepared by the HDDR

process (a :Aniso 1, b :Aniso 2)
powders (c : QS).
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Fig. 2 Corrected torque curves for Nd-Fe-B anisotropic

powders prepared by the HDDR process (a :Aniso 1,
b :Aniso 2) and quasi-single crystal powders (¢ :QS).
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Fig. 3 Torque vs. field curves of the easy axis (=2.5° )
for Nd-Fe-B anisotropic and isotropic powders prepared
by the HDDR process (a :Aniso 1, b :Aniso 2, ¢ ‘Iso).
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Fig. 4 Torque vs. field curves of various directions for Fig. 5 Magnitude of the anisotropy field distribution

Nd-Fe-B anisotropic and isotropic powders prepared by in the easy direction (*+2.5° ) for Nd-Fe-B anisotropic
the HDDR process (a ‘Aniso 1, b :Aniso 2, ¢ :Iso) and

quasi-single crystal powders (d : QS).

(Aniso 1 and Aniso 2) and isotropic (Iso) powders pre-
pared by the HDDR process.
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Fig. 6 Magnitude of fhe anisotropy field distribution
in various directions for Nd-Fe-B anisotropic powders
prepared by the HDDR process (a :Aniso 1, b :Aniso 2).
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Fig. 7 Angular distribution of the anisotropy field fqr
Nd-Fe-B anisotropic (Aniso 1 and Aniso 2) and isotropic
(Iso) powders prepared by the HDDR process.
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